As the extremely low birth weight (ELBW) neonates at school age show variability in their neuropsychological outcome, in the last few years more attention has been focused on neurodevelopmental morbidity in these children. The most recent follow-up studies of very and extremely low birth weight neonates suggest that there is ahigher incidence of behavioural problems, visual and motor deficits, and learning disabilities (LDs) in these neonates rather than in term neonates (1) (2) (3) (4) (17) (18) (19) . In 1994 Hack (5) reported that more than 45% of ELBW children need some special programs, even though they have no cerebral palsy, mental retardation orneuropsychological deficits.
It is extremely important to detect LDs precociously, early enough to intervene with special educational programs. So, we have assessed the predictive value of clinical characteristics and developmental quotient (DQ) and lor intelligence quotient (TQ) of ELBW neonates during infancy.
But it is very difficult to predict during infancy whether a neonate will develop LDs or not.
The aim of this study was to evaluate with a 7 year follow-up, whether the lateral ventricular area of the cerebral magnetic resonance imaging (MRI) taken at the corrected term of 40 weeks of postnatal gestational age is related to LDs among school children born with ELBW.
MATERIALS AND METHODS
We studied prospectively 35 ELBW (birth weight > 501 and < 1000 g) neonates who were admitted to the Neonatal Intensive Care Unit (NICU) ofChieti University between January 1991 and December 1995. Five neonates died during the hospitalisation. All surviving subjects underwent serials cerebral ultrasound (US) scans. We used the Volpes's (6) grade IV of IVH, two had III of IVH, two had sepsis with meningitis, two had seizures. The remaining 21 neonates did not have any of these pathologies and/or hydrocephalus, congenital malformation, congenital infections. A cerebral MRI was performed on all 30 surviving neonates at the correct term of 40 weeks of gestational age. Moreover, only the 21 neonates without any pathology were included in our study.
According to Ishida (7) we measured the area of the lateral ventricles at the level of the foramen of Monro, but we used a cerebral MRI (1,5 Tesla -Siemens Vision).
The area was measured by each of the authors; the main areas were analysed statistically. To detect the interobserver and intraobserver variability of the area measurements, these were performed on two randomly selected subjects by two observers and by each observer on 5 different occasions. We determined the two variables as the mean percent errors derived from the absolute difference between the two observations. All this was expressed in percentage.
We valued all 20 children with psychoeducational measures at a mean age of 6.8 ± 1.4 years. The first measure used was the Pupil Rating Scale-Revised (PRS-R) (8), a screening test for LDs, which is used to evaluate school performances and to identify children with LDs. This test values the neuropsychological level of children through observation and ratings of behaviour in each of the following five areas: motor coordination, spoken language, personal social behaviour, orientation, and auditory comprehension. The second measure used was the developmental Florida Kindergarten Screening battery (FKSB) (I)for measurement of Developmental Quotient (DQ).
The third measure used was the Wechsler Intelligence Scale for Children -revised (WISC-R) (9) to measure Intelligence Quotient (IQ) for children whose DQ was less than 80.
We compared the PRS-R scores, the ventricular areas and the clinical characteristics of the two groups of children (LDs-suspected group and control group). We used two-tailed Student's test and the Chi-square test. Data are mean (SE); P of < 0.05 was accepted as statistically significant.
RESULTS
In the early neonatal period there were no significant differences in the clinical characteristics between the two groups of children. Neonate's clinical data and the ventricular area are listed in Tab whereas the DQs were not (P =0.46).
The neonatal clinical data and the characteristics of the school age period of the two groups of children are listed in Tab. III. There were no differences in the gestational weeks or birth weight, or duration ofventilation and oxygen supply between the two groups. Five neonates ofLDs+ group and four of the LDs-group had IUGR; physical development of the two groups showed no difference at time of examination.
Interobserver variabilities for the left lateral ventricular area, the right lateral ventricular area and the complete area were 14.6 ± 8.5% (6.2 to 17.3 %), 15.0 ± 7.45 % (8.1 to 16.2%) and 1.7 ± 0.7% (0.8 to 2.3%), respectively. Intraobserver variabilities were 4.6 ± 4.0% (0.6 to 11.3%),5.1 ± 4.0% (0.7 to 10.69%) and 0.7 ± 1.2% (0.2 to 0.9%) respectively.
The areas of the left, right and total lateral ventricles (left plus right ventricles) of the LDs+ group were 231. 7 ± 12.8 mm! (160 to 298 mrrr'), 172.3 ± 11.5 mrrr' (112 to 243 mm-) and 396.4 ± 18.3 mm" (298 to 434 mm") respectively. Those of the LDs-group were 174.5 ± 22.5 mm? (86 to 269 mrn"), 108.1 ± 9.3 mrrr' (66 to 143 mm") and 280.8 ± 27.6 mrrr' (140 to 376 mm-) respectively.
The left, right and total ventricular areas of LDs+ group were significantly larger than those of the control group (P > 0.06, P < 0.02 and P < 0.01 respectively). The ratios of the total area were also significant (P<0.05).
DISCUSSION
In our study the cerebral MRI performed at the correct term of 40 gestational weeks demonstrated that ventricular areas of the LDs+ suspected children were significantly larger than those of the control group (LDs-).
Among the four variables (the left ventricular area, the right ventricular area, the total area and the ratio), the total area seems to be the best predictor.
Because none of the children enrolled in our study had hydrocephalus or other congenital brain malformations, we considered the dilatation of lateral ventricles as representing generalised atrophy of the brain. Some studies (10-11) report that the ventriculomegaly is often evident in the CT and MRI scans of preterm infants and that the frequency of ventricular dilatation is the same for children with and without haemorrhage. This suggests that the ventricular dilatation is not always due to post-haemorrhagic hydrocephalus but rather to cerebral atrophy. Some authors (9, (12) (13) (14) have measured the width and the length oflateral ventricles by cerebral ultrasound scans, CT and MRI at various postnatal ages to assess their predictive values for major neurological damage such as cerebral palsy and mental retardation. Moreover, it seems that there are no studies reporting the relationship between the long-term minor outcome, such as LDs at school age, and ventricular dilatation observed only on CT and MRI and not on cerebral ultrasonography.
In this study we considered this relationship.
In our children there were no perinatal factors as possible cause of LDs (including SDF and severe neonatal respiratory illness) that may cause significant differences between the two groups (tab. III). Because the definition ofLDs is not very clear, we applied the Myklebust's PRS-R for screening and excluded mental retardation according to DQ and IQ. Phil (14) and Margolis (15) confirmed the applicability of the PRS-R.
It is important to underline that an early intervention in preterm neonates is efficacious for development of their probable IQ and prevention of neuropsychobehavioral problems. Moreover, there is little information about early intervention in LDs. Rothberg (16) stresses the concept that critical evaluation of interventions, respecting health, development, psychosocial and functional outcome, is of primary importance for developing optimised strategies influencing long-term followup of preterm neonates.
Although our study does not involve a great number of subjects, we suggest that measurement of the area of lateral ventricles on cerebral MRI scan performed at the correct term is a good predictive method for LDs in EBLW.
